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Description 

[0001] The present invention generally relates to a da- 
ta communication method for a motorcar of effecting da- 
ta transmitting, receiving operations through common 
buses among nodes provided in the respective portions 
of motorcars. 

[0002] Generally a bus type, a ring type or the like are 
provided as a shape of a LAN (Local Area Network). A 
network can be constructed only with the connection 
among the communication nodes by optical fibers, op- 
tical transceivers in a so-called LAN by optical commu- 
nication. As special components are not necessary in 
addition, a ring type is main with connection being ef- 
fected in a ring shape among the communication nodes 
in the optical communication LAN. 
[0003] When the LAN of such a ring type of optical 
communication has been applied to motorcars, meas- 
ures of doubling the optical fibers are necessary against 
troubles of the optical fibers and the communication 
units as data transmission passage. Therefore, many 
optical transceivers are required and also, circuits for 
controlling the folding back at the troubles are required, 
with inconveniences of higher prices. 
[0004] In recent years, optica! branch couplers are 
adapted to be supplied for lower prices. The optical 
branch couplers distribute equivalent^ with respect to 
a plurality of optical fibers the optical signals transmitted 
through optical fibers. The distributed control can be ef- 
fected by the use of the optical branch coupler. Thus, 
the transmission passage is not necessary to be made 
double as in the above described ring type. The trouble 
control circuit and so on are not necessary to be provid- 
ed. Therefore, highly reliable bus type of LAN which is 
not affected upon communication, if one node goes 
wrong, can be applied for motorcar use. 
[0005] A system of coupling in direct current between 
a light receiving element and an amplifying transistor, 
and a system of coupling in alternating current exist in 
a case of the optical communication. It is difficult to ob- 
tain in a wide temperature range stable bias voltage 
characteristics as the base bias voltage of the amplifying 
transistor is large dispersed for each element in the case 
of the direct current coupling. Especially temperature in- 
fluences are extremely large in the motorcar mounting 
use. Reception sensitivity which is determined by a 
worst value in the dispersion of the bias voltage of the 
amplifying transistor determines the reception sensitiv- 
ity characteristics of the receiving circuit. In the recep- 
tion sensitivity obtained at this time, the receiving sen- 
sitivity level to be required in the bus type of optical com- 
munication LAN using the optical branch coupler cannot 
be cleared. The dynamic range enough to make up for 
the optical loss by the optical branch coupler cannot be 
obtained. 

[0006] On the other hand, in the case of the alternat- 
ing current coupling of capacitor coupling or the like, sta- 
ble receiving sensitivity can be obtained without such a 



problem as in the above described direct current cou- 
pling. The alternating current coupling is normally adopt- 
ed as the constitution of the optical receiver in the case 
of the bus type of optical communication. 
$ [0007] In a case where a burst type transmission is 
effected, a signal is transmitted only when the data 
transmission is necessary to be effected, and a signal 
is not transmitted when it is unnecessary like a repre- 
sentative token bus system and a CSMA/CD (Carrier 
10 Sense Maltiple Access/Collision Detection) system by 
an access system of a bus type LAN. This case has 
problems in that the operation is unstable at first when 
the burst signal has been received by the optical receiv- 
er in the above described alternating current coupling, 
15 lag time is longer until the reception condition becomes 
stable, thus resulting in difficult realization of the burst 
type transmission using the optical receiver of the alter- 
nating current coupling type. 
[0008] Even in the data communication by electric sig- 
20 nals, the unstable operation in the early stage of the data 
reception in the burst type transmission may be caused. 
[0009] EP-A-0 354 572 discloses a local area network 
system for transmitting and receiving data among a plu- 
rality of nodes provided in respective portions of the net- 
25 work through common buses, and providing a preamble 
of a given code pattern on the head portion of the data 
packet to be transmitted from each of the nodes. A sim- 
ilar system for motorcars is disclosed in EP-A-0 327 456. 
[0010] Accordingly, the present invention has been 
30 developed with a view to substantially eliminating the 
above discussed drawbacks inherent in the prior art and 
has for this essential object to provide an improved mo- 
torcar data communication method. 
[001 1] Another important object of the present inven- 
ts tion is to provide an improved motorcar data communi- 
cation method of making it possible to effect the stable 
burst type transmission and using a bus type suitable 
for the data communication for motorcar use. These ob- 
jects are achieved with the features of claim 1. 
<o [0012] These and other objects and features of the 
present invention will become apparent from the follow- 
ing description taken in conjunction with the preferred 
embodiment thereof with reference to the accompany- 
ing drawings, in which; 

45 

Fig. 1 is a view for illustrating the operation in one 
embodiment of the data communication method of 
a motorcar of the present invention; 
Fig. 2 is a schematic diagram of a communication 
so system to be applied to Fig. 1 ; and 

Fig. 3 is a schematic diagram in the other embodi- 
ment of the present invention. 

[001 3] Before the description of the present invention 
55 proceeds, it is to be noted that like parts are designated 
by like reference numerals throughout the accompany- 
ing drawings. 

[0014] Fig. 1 is an operation illustrating view in one 
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embodiment of a data communication method of a mo- 
torcar of the present invention. Fig. 2 is a schematic di- 
agram of a system to be used in Fig. 1 . 
[001 5] Fig. 2 is a data communication system of a so- 
called token bus system. The data communication sys- s 
tern is basically the same as the well-known one in con- 
struction. The present embodiment makes for the pur- 
pose of an application, to the motorcar with light being 
provided as a communication medium. In Fig. 2, refer- 
ence numerals 1, 2, 3, 4, .... N are first, second, third, 10 
forth, .... Nth nodes each being provided on the respec- 
tive portions of the motorcar, and provided with an opti- 
cal receiver of the alternating coupling type. Reference 
character B is a common bus composed of an optical 
fiber. The data are transferred, received among the re- is 
spective nodes through the common bus B. 
[001 6] A preamble of a given code pattern is provided 
in the head portion of a data packet to be transmitted 
from the respective nodes 1 through N. 
[0017] Fig. 1 shows a data packet to be transmitted 20 
from the respective nodes 1 through N. Reference char- 
acter P in Fig. 1 is a preamble, reference character S is 
a start of a message, reference character E is an end of 
a message, reference character D is a data, reference 
character ID is a data identification code, reference 2s 
character I DL is an idle period, reference characters T1 , 
T2, .... Tn respectively show a transmission permit 
called a token. Here a token T1 is a node corresponding 
to each address of a second node 2, a token T2 is of a 
third node 3, a token T3 is of a fourth mode 4, a token 30 
Tn is of a first node 1 . A token composed of a code cor- 
responding to the address of the next node is transmit- 
ted from the respective node. Only a node which has 
received a token has a transmission right. In this man- 
ner, transmission rights are sequentially given to the re- 35 
spective nodes 1 through N. 
[001 8] Regularly correct given codes, not used in ad- 
dress and so on, such as '101010 ..." and so on are 
used for the preamble P. The preamble P is set to be 
made longer than the delay time of the rising of an al- <o 
ternating current coupling type of optical receiver the re- 
spective nodes 1 through N have. 
[0019] In Fig. 1, the data D is included only in the data 
packet of the second node 2. This fact shows a case 
where only the second node 2 has a data to be trans- *s 
mitted. 

[0020] The data D can be received in a stable condi- 
tion by the provision of the preamble P in the head por- 
tion of the data packet to be transmitted from the respec- 
tive nodes 1 through N. The operation of the optical re- so 
ceiver is made stable while the preamble P is being re- 
ceived when the optical receiver of the alternating cur- 
rent coupling type of a certain node has received a data 
packet transmitted through the common bus B. 
[0021] Therefore, the stable burst transmission can ss 
be effected when the data communication is effected by 
the token bus system among the respective nodes 1 
through N provided with the optical receiver of the alter- 



nating current coupling type. 
[0022] The present invention can be embodied simi- 
larly even in a case where a plurality of nodes 12 are 
coupled with the use of an optical branch coupler (star 
coupler) 11, the data are transmitted, received through 
a common bus 1 3 composed of an optical fiber as shown 
in Fig. 3. 

[0023] The present invention can be, needless to say, 
applied even to the CSMA / CD system as the CSMA / 
CD system is occupied in bus only when the transmis- 
sion data exist with the burst transmission being effect- 
ed as in the above described token bus system. 
[0024] The present invention can be applied even in 
the case of the data communication by the electric sig- 
nals. The preamble is provided in the head portion of 
the data packet from the respective nodes for transmit- 
ting, receiving the data through the common bus so as 
to make it possible to receive the actual data in the sta- 
ble condition. 

[0025] As is clear from the foregoing description, ac- 
cording to the data communication method of the mo- 
torcar of the present invention, the preamble is provided 
in the head portion of the data packet to be transmitted 
from the respective nodes. The operation is made stable 
while the receiver of a certain node is receiving the pre- 
amble, the actual data can be received after the condi- 
tion has been made stable, and the stable burst trans- 
mission can be effected. Therefore, the communication 
method suitable for the bus type of the data communi- 
cation for the motorcar use can be provided. 



Claims 

1 . A motorcar data communication method for trans- 
mitting and 

receiving data among a plurality of nodes (1 to 
N) provided in the respective portions of the 
motorcar through common buses (B; 1 3) 
the method comprising 

providing a preamble (P) of a given code pat- 
tern on the head portion of a data packet to be 
transmitted from each of the above described 
nodes, wherein the preamble (P) is provided 
with a length such that an operation is made 
stable while a receiver of a certain node re- 
ceives the preamble, and the actual data are 
received after the operation of the receiver has 
become stable so as to make it possible to ef- 
fect stable burst transmission. 



Patentanspruche 

1. DatenObertragungsverfahren fur Kraftfahrzeuge 
zum Senden und Empfangen von Daten zwischen 
mehreren Knoten (1 bis N), die in entsprechenden 
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Abschnitten des Kraftfahrzeugs vorgesehen sind, 
uber gemeinsame Busse (B; 13), 

wobei das Verfahren aufweist: 
Vorsehen eines Vorspanns (P) mit einem gege- 5 
benen Kodemuster in dem Kopfabschnitt eines 
von jedem der vorstehend beschriebenen Kno- 
ten zu sendenden Datenpaketes, 
wobei der Vorspann (P) mit einer solchen Lan- 
ge versehen wird, da3 der Betrieb stabilisiert 10 
wird wahrend ein Empfanger eines bestimmten 
Knotens den Vorspann empfangt, und die tat- 
sachlichen Daten empfangen werden, nach- 
dem sich der Betrieb des Empf angers stabili- 
siert hat, um es auf diese Weise zu ermogli- is 
chen, eine stabile BOndelubertragung durchzu- 
fuhren. 



Revendlcations so 

1. Precede de transmission de donnees pour voiture 
a moteur, permettant d'Smettre et de recevoir des 
donnees parmi une plurality de noeuds (1 a N) pre- 
vus dans les parties respectives de la voiture a mo- ss 
teur via des bus communs (B ; 1 3), 

le precede* comprenant la foumiture d'un 
preambule (P) ayant une configuration de code 
donnee sur la partie en-t§te d'un paquet de 30 
donnees devant etre emis depuis chacun des 
noeuds ci-dessus indiques, 
ou le pr6ambule (P) est dote d'une longueur tel- 
le que le fonctionnement est rendu stable tan- 
dis qu'un r^cepteur d'un certain noeud recoit le 35 
preambule, et les donnees reelles sont recues 
apres que le fonctionnement du recepteur est 
devenu stable de facon a rendre possible une 
emission de salves stable. 
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